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(54) CONTROL SYSTEM FOR CAMERA MOUNTED ON REMOTE CONTROLLED 
VEHICLE 

(57)Abstract: 

PURPOSE: To reduce burden for the operation of a driver by setting a manipulat ed 
variable at the same level as the time of a straight advancing operation even at the 
time of turning a remote controlled vehicle. 

CONSTITUTION: This system is provided with a video camera posture controller 13 
equipped with an actuator for pitching to control the pitching posture of a video 
camera 12, actuator for yowing to control the yowing posture of the video camera 12, 
and data processor for fetching the pitching data and yowing data of the video camera 
12 inputted from a control panel 3 at the time of turning a remote controlled vehicle 7 
and steering amount data detected by a steering angle detector 9, to control the 
actuator for pitching based on the pitching data and to control the actuator for yowing 
based on data adding the steering amount data to the yowing data. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A remote-control vehicle control system constituted so that remote control 
of the remote-control vehicles provided with a video camera which photos a situation 
of a vehicle circumference and a steering angle detector which detects a steering 
amount characterized by comprising the following may be carried out with a 
distribution power board, viewing monitor display of an operation office. 
An actuator for pitching which controls a pitching posture of said video camera. 
An actuator for yawing which controls a yawing posture of said video camera. 
Pitching data and yawing data of said video camera which were inputted from said 
distribution power board at the time of revolution of said remote-control vehicles, 
With said steering angle detector. Incorporate steering amount data equivalent to a 
difference of the direction of a vehicles chassis and a vehicle traveling direction which 
were detected, control said actuator for pitching based on said pitching data, and said 
actuator for yawing to said yawing data said steering amount data. A video camera 
attitude control device which has a data processing device controlled based on added 
data. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a suitable remote-control vehicles 
loading camera control system, when carrying out the attitude control of the video 



camera which was applied to the remote-control vehicles loading camera control 

system, especially was carried in remote-control vehicles. 

[0002] 

[Description of the Prior Art]While the manipulator of the operation office currently 
installed in the place estranged from the remote-control vehicles carrying the video 
camera which photos the situation of a vehicle circumference supervises 
conventionally the image transmitted from the video camera of vehicles by TV 
monitor, the system which carries out remote control of the vehicles is developed. 
Although the vehicles of this remote handling system carry the attitude control device 
which controls the posture (pitching, yawing) of a video camera, direct 
correspondence of the amount of attitude control of the video camera in this attitude 
control device is carried out to the attitude control data which the manipulator of the 
operation office inputted from the input part of the distribution power board. In this 
case, the attitude control data of the video camera which a manipulator directs is a 
relative thing to the chassis of remote-control vehicles. 
[0003] 

[Problem(s) to be Solved by the Invention]By the way, since the posture of the video 
camera which a manipulator directs in the above-mentioned conventional technology 
is a relative thing to the chassis of remote-control vehicles, the manipulator of an 
outstanding direction is a running direction of vehicles by TV monitor in many cases. 
For example, since a manipulator's outstanding direction and direction of a video 
camera correspond at the time of rectilinear-propagation operation of vehicles when 
the neutral position of the yawing posture in a video camera is taken in the length 
direction of remote-control vehicles, it is unnecessary that a manipulator controls the 
yawing posture of a video camera. 

[0004]However, in order for a manipulator to coincide an outstanding direction and 
direction of a video camera at the time of the turning operation of vehicles, a 
manipulator needs to control the yawing posture of a video camera. Therefore, since 
the manipulator needed to perform the attitude control of a video camera 
simultaneously, performing steering control of vehicles by performing prescribed 
operation with a distribution power board, when there were many turning travels of 
vehicles, the technical problem used as a burden with extraordinary operation for 
performing steering control and attitude control occurred. 
[0005] 

[Objects of the Invention]This invention aims at offer of the remote-control vehicles 
loading camera control system which attained mitigation of the burden of a 
manipulator's operation by improving the inconvenience which this conventional 
technology has and making it into the time of rectilinear-propagation operation, and 
the control input of the level especially also at the time of the turning operation of 
remote-control vehicles. 



[0006] 

[Means for Solving the ProblemjThis invention to what becomes as composition 
possessing a video camera attitude control device. A remote-control vehicle control 
system which constitutes remote-control vehicles provided with a video camera 
which photos a situation of a vehicle circumference, and a steering angle detector 
which detects a steering amount in order to attain said purpose of being characterized 
by comprising the following so that remote control may be carried out with a 
distribution power board, viewing monitor display of an operation office. 
An actuator for pitching which controls a pitching posture of said video camera. 
An actuator for yawing which controls a yawing posture of said video camera. 
Pitching data and yawing data of said video camera which were inputted from said 
distribution power board at the time of revolution of said remote-control vehicles, 
With said steering angle detector. Incorporate steering amount data equivalent to a 
difference of the direction of a vehicles chassis and a vehicle traveling direction which 
were detected, control said actuator for pitching based on said pitching data, and said 
actuator for yawing to said yawing data said steering amount data. A data processing 
device controlled based on added data. 

[0007] 

[Function]According to this invention, at the time of a run of remote-control vehicles 
the manipulator of an operation office, Based on the image of the vehicle 
circumference photoed with the video camera of the remote-control vehicles 
displayed on monitor display, prescribed operation of the distribution power board is 
carried out, and pitching data and yawing data (video camera attitude control data) are 
transmitted to remote-control vehicles. In connection with this, yawing data and 
pitching data are supplied to the data processing device of the video camera attitude 
control device of remote-control vehicles. If turning operation of the remote-control 
vehicles is carried out at this time, the steering amount data detected with the 
steering angle detector will be supplied to a data processing device. Thereby, the data 
processing device of a video camera attitude control device controls the actuator for 
pitching based on pitching data, and controls the actuator for yawing based on the 
addition data of yawing data and steering amount data. Therefore, since it becomes 
unnecessary [ a manipulator / like the time of a rectilinear-propagation run ] at the 
time of the turning travel of remote-control vehicles to control the yawing posture of 
a video camera, It becomes possible to make a manipulator's control input into the 
same control input as the time of rectilinear-propagation operation also at the time of 
the turning operation of remote-control vehicles, and it becomes possible to ease the 
burden of operation of the manipulator who requires for the attitude control of a video 
camera. 
[0008] 



[Example] Hereafter, the example which applies this invention is described based on a 
drawing. 

[0009]In the operation office 1 which drawing 1 is a lineblock diagram of the 
remote-control vehicle control system of this example, and was installed in the place 
estranged from remote-control vehicles. The manipulator 2 remote-control vehicles. 
The transmitter 5 for video pictures, vehicle control data, and video camera attitude 
control data for receiving the display 4 and the video image data of a video camera 
which display the image which the distribution power board 3 for controlling and the 
video camera of remote-control vehicles photoed. The vehicle control for transmitting 
and the transmitter 6 for video camera attitude control devices are arranged. 
[0010]On the other hand, on the remote-control vehicles 7. Based on the steering 
angle of the steering wheel 8 and this steering wheel 8, steering amount data. The 
video camera attitude control device 13 which performs the attitude control of the 
video camera 12 for photoing the situation of the vehicle control device 11 and a 
vehicle circumference of performing various control of steering, braking, a drive, etc. 
of the steering angle detector 9 to send out, the trailing wheel 10, and vehicles, and 
this video camera 12, The vehicle control for receiving the transmitter 14 for video 
pictures, vehicle control data, and video camera attitude control data for transmitting 
the video image data of this video camera 12 and the transmitter 15 for video camera 
attitude control devices are equipped, the manipulator 2 of the operation office 1 
performing prescribed operation from the distribution power board 3, and passing the 
communication media 16 — the remote-control vehicles 7 — radio — or cable 
operation is carried out. 

[001 1]Namely, in the remote-control vehicle control system of this example. 
Incorporate video camera attitude control data from vehicle control and the 
transmitter 15 for video camera attitude control devices to the video camera attitude 
control device 13, and. By incorporating steering amount data from the steering angle 
detector 9, at the time of the turning operation of the remote-control vehicles 7. Let 
the manipulator's 2 control input be the same control input as the time of 
rectilinear-propagation operation also at the time of the turning operation of the 
remote-control vehicles 7 by amending the yawing data of the video camera 12 and 
carrying out the automatic control of the yawing posture of this video camera 12. 
[0012]Steering amount data is supplied from the steering angle detector 9, and video 
camera attitude control data is supplied to the control box 17 which drawing 2 is a 
lineblock diagram of the video camera attitude control device 13, and controls each 
part of a device from vehicle control and the transmitter 15 for video camera attitude 
control devices. The actuator 18 for yawing which controls the yawing posture of the 
video camera 12 is allocated in the upper part of the control box 17. 
It rotates via the power supply wire 19 with the control box 17. 

The inside phi of a figure is the indicated value of the angle (yaw) of the video camera 



12 to the direction of a chassis of the remote-control vehicles 7. 

[0013]The section L character-like actuator mounting member 20 is allocated above 

the control box 17, for example. 

The axis of rotation 21 of the actuator 18 for yawing is attached to the undersurface 
side of the horizontal plate part 20a of this mounting member 20 via the bearing 
(graphic display abbreviation). 

That is, as a result of the actuator mounting member's 20 rotating in the level surface 
by carrying out drive controlling of the actuator 18 for yawing, yawing of the video 
camera 12 is changed. The actuator 22 for pitching which controls the pitching 
posture of the video camera 12 is allocated in the vertical plate part 20b of the 
actuator mounting member 20. 

It rotates via the power supply wire 23 with the control box 1 7. 

The inside theta of a figure is pitching data of the video camera 12. 

[0014]The video camera 12 is allocated in the side of the actuator 22 for pitching. 

The axis of rotation 24 of the actuator 22 for pitching is attached to the body part of 

this video camera 12 via the bearing (graphic display abbreviation). 

That is, pitching of the video camera 12 is changed by carrying out drive controlling of 

the actuator 22 for pitching. 

[0015] Drawing 3 is a lineblock diagram of the control box 17 and both the actuators 18 
and 22, and the data processing device 25, the actuator controller 26 for pitching, and 
the actuator controller 27 for yawing are allocated inside the control box 1 7. While the 
steering amount data (difference of the direction of a vehicles chassis and a vehicle 
traveling direction) phi is supplied from the steering angle detector 9 to the data 
processing device 25, Video camera attitude control data (yawing data psi: indicated 
value of the angle 'yaw' in which the manipulator 2 did the indicating input from the 
distribution power board 3, pitching data theta) is supplied from vehicle control and 
the transmitter 15 for video camera attitude control devices. 

[0016]The data processing device 25 supplies the pitching data theta to the actuator 
controller 26 for pitching based on the above-mentioned supply data. 
On the other hand, the indicated value phi of the angle (yaw) of the video camera 12 to 
the direction of a vehicles chassis computed based on formula phi=psi+phi to the 
actuator controller 27 for yawing is supplied. 

Thereby, the actuator controller 26 for pitching supplies and carries out drive 
controlling of the electric power to the actuator 22 for pitching. 

On the other hand, the actuator controller 27 for yawing supplies and carries out drive 
controlling of the electric power to the actuator 18 for yawing. 

[0017]Next, the operation in the remote-control vehicle control system of constituted 
this example is explained like the above. 

[0018]At the time of a run of the remote-control vehicles 7, the manipulator 2 of the 



operation office 1, Based on the image of the vehicle circumference photoed with the 
video camera 12 of the remote-control vehicles 7 displayed on the display 14, 
prescribed operation of the distribution power board 3 is carried out, and vehicle 
control data and video camera attitude control data are transmitted to the 
remote-control vehicles 7 via the communication media 16. In connection with this, 
the video camera attitude control data (the yawing data psi, pitching data theta) to 
which the manipulator 2 pointed is supplied to the data processing device 25 of the 
control box 17 in the video camera attitude control device 13 of the remote-control 
vehicles 7. If turning operation of the remote-control vehicles 7 is carried out, for 
example at this time, the steering amount data phi detected with the steering angle 
detector 9 will be supplied to the data processing device 25 of the video camera 
attitude control device 13. 

[0019]The data processing device 25 of the video camera attitude control device 13, 
the steering amount data (difference of the direction of a vehicles chassis, and a 
vehicle traveling direction) phi, and video camera attitude control data (yawing data 
psi: — the indicated value of the angle 'yaw' in which the manipulator 2 did the 
indicating input from the distribution power board 3.) Based on supply of the pitching 
data theta, formula phi=psi+phi performs data conversion and the indicated value phi 
of the angle (yaw) of the video camera 12 to the direction of a vehicles chassis is 
computed. Then, the data processing device 25 supplies said pitching data theta to 
the actuator controller 26 for pitching. 

On the other hand, said indicated value phi is supplied to the actuator controller 27 for 
yawing. 

[0020]In connection with this, the actuator 22 for pitching performs the attitude 
control of the video camera 12, when pitching of the video camera 12 is changed and 
the actuator 18 for yawing changes yawing of the video camera 12. 
[0021]In this case, if the direction of the chassis 7a of remote-control vehicles is set 
to H1 and a vehicle traveling direction is set to H2 when carrying out turning operation 
of the remote-control vehicles under run to the left as shown, for example in drawing 
4, the direction of the video camera 12 will be set to H3. Since the angle of the 
direction H1 and the direction H2 to accomplish is the indicated value psi of the angle 
(yaw) in which the angle of the steering amount data (difference of the direction of a 
vehicles chassis and a vehicle traveling direction) phi, the direction H2, and the 
direction H3 to accomplish carried out the indicating input from the distribution power 
board 3 by the manipulator 2, The indicated value phi of the angle of the direction H1 
and the direction H3 to accomplish and the angle (yaw) of the video camera [ as 
opposed to / if it puts in another way / a vehicles chassis ] 12 becomes what carried 
out data conversion based on formula phi=psi+phi. 

[0022]As mentioned above, according to this example, at the time of the turning 



operation of the remote-control vehicles 7. The video camera attitude control data 
(yawing data psi: indicated value of the degree of yaw angle in which the manipulator 2 
did the indicating input from the distribution power board 3, pitching data theta) 
transmitted to the video camera attitude control device 13 from the operation office 1, 
Based on the steering amount data (difference of the direction of a vehicles chassis, 
and a vehicle traveling direction) phi detected with the steering angle detector 9, By 
computing the indicated value phi of the angle (yaw) of the video camera 12 to a 
vehicles chassis, and supplying the indicated value phi to the actuator controller 27 
for yawing from formula phi=psi+phi, Since the actuator 18 for yawing is driven and the 
actuator 22 for pitching is driven by supplying the pitching data theta to the actuator 
controller 26 for pitching, the posture of the video camera 12 is exactly controllable. 
[0023]Therefore, since it becomes unnecessary [ a manipulator / like the time of a 
rectilinear-propagation run ] at the time of the turning travel of the remote-control 
vehicles 7 to control the yawing posture of the video camera 12 according to this 
example, The burden of operation of the manipulator whom it becomes possible also at 
the time of the turning operation of the remote-control vehicles 7 to consider it as 
the same control input as the time of rectilinear-propagation operation, and the 
attitude control of the video camera 12 takes a manipulator's control input as a result 
is mitigable. 

[0024]Since according to this example the image of the vehicle traveling direction 
photoed with the video camera 12 will be displayed on the display 4 if the direction of 
a chassis of the remote-control vehicles 7 is doubled to the neutral position of the 
video camera attitude control device 13, The manipulator can grasp the situation of a 
vehicle traveling direction exactly, and it becomes possible for the burden of operation 
to decrease and to reduce fatigue. 

[0025]Although it has composition which added the steering angle detector 9 to the 
conventional remote-control vehicle system in this example, since remote-control 
vehicles are generally equipped with the steering angle detector from the beginning in 
many cases, there is an advantage that there is no cost increase in a burden. 
[0026] 

[Effect of the Invention]As explained above, according to the remote-control vehicle 
control system of this invention, incorporate video camera attitude control data from 
the distribution power board of an operation office to a video camera attitude control 
device, and. Incorporate steering amount data from a steering angle detector, and at 
the time of the turning operation of remote-control vehicles. In order to carry out the 
automatic control of the yawing posture by amending the yawing data of a video 
camera, Prominent effects, like it becomes possible to ease the burden of operation of 
the manipulator whom it becomes possible also at the time of the turning operation of 
remote-control vehicles to consider it as the same control input as the time of 
rectilinear-propagation operation, and the attitude control of a video camera takes a 



manipulator's control input as a result can be done so. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a schematic diagram of the remote-control vehicle control system of 
the example which applied this invention. 

[Drawing 2] It is an outline perspective view of the video camera attitude control 
device of this example. 

[Drawing 3] It is a schematic block diagram of the control box of this example, and both 
actuators. 

[Drawing 4] It is an outline top view explaining the video camera attitude control of this 
example. 

[Description of Notations] 
1 Operation office 

3 Distribution power board 

4 Display 

7 Remote-control vehicles 
9 Steering angle detector 

1 2 Video camera 

13 Video camera attitude control device 

17 Control box 

1 8 The actuator for yawing 
22 The actuator for pitching 

25 Data processing device 

26 An actuator controller for pitching 

27 An actuator controller for yawing 
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